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Electroretinography reveals the existence of a well marked circadian rhythm. Anterior 
eyes have a high nocturnal sensitivity, whereas posterior eyes have a high diurna! 
sensitivity. 
l. Introduction 
A few works have been devoted to the visual 
system of Lycosidae. These researches on very 
different species were too fragmentary to give a 
precise idea of the working of the visual system. 
Among physiological works, the most important 
are those of Magni et al. (1964, 1965), De Voe et 
al. ( 1969) and De Voe ( 1972). Works on the effect 
of the visual system on the behaviour of Lyco-
sidae are non-existent except for those of Homann 
(1931), Gettman (1976), Acosta et al. (1982) and 
Lizotte & Rovner (1988). 
Lycosidae have four pairs of eyes set out in 
three rows on the frontal and lateral parts of the 
prosoma. The first row comprises small eyes, the 
anterior median (AME) and anterior lateral eyes 
(ALE). The second row is formed by the posterior 
median eyes (PME), which are large eyes located 
on the frontal part. The third row is formed by the 
posterior lateral eyes (PLE), located at the lateral 
posterior limit of the cephalic region (Figs. 1, 2). 
According to the usual terminology, the anterior 
median eyes are the principal eyes, and the three 
other pairs (ALE, PME, PLE) are called accessory 
or secondary eyes. 
We have undertaken, in Lycosa tarentula, a 
study of the morphology and physiology of the 
visual system. Here are reported the first electro-
physiological results obtained from female Ly-
cosa tarentula. 
2. Material and methods 
Adult females of Lycosa tarentula were captured 
around the Madrid Autonomous University. The 
animals in the experiments of electrophysiology 
were kept at the laboratory in Paris in individual 
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C a r r i c a b u r u  e t  a l . :  C i r c a d i a n r h y t h m  i n  L y c o s a  •  A C T A  Z O O L .  F E N N I C A  V o l .  1 9 0  
F i g .  1 .  G e n e r a l  v i e w  o f  t h e  e y e s  o f  L y c o s a  t a r e n t u l a .  - F i g .  2 .  A n t e r i o r  e y e s  a n d  p o s t e r i o r  m e d i a n  e y e s  o f  L y c o s a  
t a r e n t u l a .  
b o x e s  a t  a  t e m p e r a t u r e  o f  2 0 º C  a n d  w i t h  a  n o r m a l  
c y c l e  o f l i g h t  1  O h /  d a r k  1 4 h .  M o s t  a n i m a l s  w e i g h e d  
b e t w e e n  1 3 0 0  a n d  1 8 0 0  m g .  
T h r e e  c h a r a c t e r i s t i c s  o f  t h e  e  y e s  w e r e  s t u d i e d :  
t h e  e l e c t r o r e t i n o g r a m  ( E R G ) ,  t h e  f r e q u e n c y  t r a n s -
f e r  f u n c t i o n  ( F T F ) ,  a n d  t h e  f l i c k e r  f u s i o n  f r e -
q u e n c y  ( F F F ) .  T h e  a n i m a l s  w e r e  k e p t  o n  a  s t a i n -
l e s s  s t e e l  s h e e t  u s e d  a s  t h e  i n d i f f e r e n t  e l e c t r o d e ;  a  
t h i n  s t a i n l e s s  s t e e l  w i r e  w a s  l o c a t e d  o n  t h e  e y e .  
T h e  s i g n a l s  e l i c i t e d  b e t w e e n  t h e  e l e c t r o d e s  w e r e  
a m p l i f i e d  b y  a  s o l i d  s t a t e  h i g h  i n p u t  i m p e d a n c e  
a m p l i f i e r  a n d  p h o t o g r a p h e d  o n  t h e  s c r e e n  o f  a  
c a t h o d e  r a y  o s c i l l o s c o p e  ( C R O ) .  
F o r  E R G  r e c o r d i n g ,  t h e  s t i m u l u s  w a s  a  w h i t e  
e l e c t r o n i c  f l a s h .  F o r  t h e  F T F  a n d  t h e  F F F ,  t h e  
s t i m u l u s  w a s  a  w h i t e  l u m i n o u s  f l u x ,  m o d u l a t e d  i n  
s i n u s o i d a l  f u n c t i o n  b y  a  r o t a t i n g  p o l a r o i d .  A l i  
d e t a i l s  o f  t h e s e  t e c h n i q u e s  h a v e  b e e n  p r e v i o u s l y  
p u b l i s h e d  ( C a r r i c a b u r u  &  D u h a z é  1 9 7 8 ,  C a r r i -
c a b u r u  &  M u ñ o z - C u e v a s  1 9 7 8 ) .  
3 .  R e s u l t s  
I n  A r t h r o p o d s ,  t h e  E R G  i n  r e s p o n s e  t o  a n  e l e c -
t r o n i c  f l a s h  i s  c o m p o s e d  o f f o u r  w a v e s ,  a p o s i t i v e ,  
f 3  a n d  y n e g a t i v e ,  a n d  8  p o s i t i v e  ( C a r r i c a b u r u  &  
M u ñ o z - C u e v a s  1 9 8 1 ) .  T h e s e  f o u r  w a v e s  a r e  n o t  
a l w a y s  o b s e r v e d  t o g e t h e r .  A s  i n  a l i  C h e l i c e r a t e s  
p r e v i o u s l y  s t u d i e d ,  t h e r e  a r e  m a r k e d  d i f f e r e n c e s  
b e t w e e n  d a y  a n d  n i g h t  E R G .  
3 . 1 .  A n t e r i o r  m e d i a n  e y e s  
D u r i n g  t h e  d a y  ( F i g .  3 )  t h e  E R G s ,  a f t e r  5  m i n  o f  
d a r k  a d a p t a t i o n ,  p r e s e n t  f 3  a n d  y w a v e s  a n d  v e r y  
s m a l l  8  w a v e s .  D u r i n g  t h e  n i g h t  ( F i g .  4 ) ,  f 3  a n d  y  
m e r g e  i n t o  h i g h  a m p l i t u d e  n e g a t i v e  w a v e s ,  a n d  8  
i s  a m p l i f i e d .  T h e  F T F  i s  g i v e n  i n  F i g .  5  w h i c h  
s h o w s  a  d i s t i n c t  d e c r e a s e  o f  t h e  f l i c k e r  f u s i o n  
f r e q u e n c y  ( F F F )  d u r i n g  t h e  n i g h t .  
3 . 2 .  A n t e r i o r  l a t e r a l  e y e s  
D u r i n g  t h e  d a y  ( F i g .  6 ) ,  t h e  E R G s  r e s e m b l e  t h o s e  
o f  t h e  a n t e r i o r  m e d i a n  e y e s .  D u r i n g  t h e  n i g h t  
( F i g .  7 )  t h e  f 3  w a v e  h a s  a  v e r y  h i g h  v o l t a g e .  T h e  
F T F  ( F i g .  8 )  i s  l e s s  m o d i f i e d  b y  t h e  c i r c a d i a n  
r h y t h m  t h a n  t h a t  o f  t h e  a n t e r i o r  m e d i a n  e y e s .  
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Fig. 3. Diurna! ERGs of the anterior median eye. Curves 1 sec, ... , 5 min, dark adaptation 1 sec, ... , 5 min. - Fig. 
4. Nocturnal ERGs of the anterior median eye. - Fig. 5. FTF of the anterior median eye. D = day, N = night. Upper 
part = amplitudes in decibels. Lower part = phase shift in degrees. 
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Fig. 6. Diurna! ERGs of the anterior lateral eye. - Fig. 7. Nocturnal ERGs of the anterior lateral eye. - Fig. 8. 
FTF of the anterior lateral eye. 
3.3. Posterior median eyes 
The amplitude of diurna! ERGs (Fig. 9) reaches 
three to four times the amplitude of nocturnal 
ERGs (Fig. 10), even for very short dark-
adaptation. f3and ywaves are well-separatedduring 
the day, and merge during the night. The positive 
8 wave that exists during the day has a high 
voltage during the night. The circadian rhythm is 
well-marked in the FTF (Fig. 11). 
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3 . 4 .  P o s t e r i o r  l a t e r a l  e y e s  
D i u r n a )  E R G s  ( F i g .  1 2 )  h a v e  t w i c e  t h e  a m p l i t u d e  
o f n o c t u m a l  E R G s  ( F i g .  1 3 ) .  D u r i n g  t h e  d a y ,  [ 3 ,  y  
a n d  ó  w a v e s  a r e  m a r k e d ,  b u t  d u r i n g  t h e  n i g h t  f 3  a n d  
y m e r g e ,  a n d  t h e  a m p l i t u d e  o f  ó  g r e a t l y  i n c r e a s e s .  
T h e  F F F  s l i g h t l y  d e c r e a s e s  d u r i n g  t h e  n i g h t  
( F i g .  1 4 ) .  
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Fig. 15. Circadian functioning of the eyes. 
4. Discussion 
Our experiments show that Lycosa tarentula has a 
circadian rhythm which appeared in the electro-
physiological responses of the eyes. Schemati-
cally, the anterior eyes have a higher sensitivity 
during the night than during the day. The first 
behavioural experiments show that the anterior 
eyes may control at least a part of the nocturnal 
activity. The visual system of Lycosa tarentula 
appears to be complex. The four eyes can be 
grouped into two different sets, according to the 
characteristics considered. If sensitivity is consid-
ered, we have an anterior and a posterior set. On 
the other hand, if the FFF is considered, we have 
a median anda lateral set (Fig. 15). 
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